Combination of vascular endothelial and fibroblast growth factor 2 for induction of neurogenesis and angiogenesis after traumatic brain injury.
Fibroblast growth factor 2 (FGF2) and vascular endothelial growth factor (VEGF) are potent mitogens for endogenous neural stem cells (eNSC) and also induce angiogenesis. We infused the individual factors or their combination into the lateral ventricles of mice for 7 days after traumatic brain injury (TBI) in order to evaluate the effects on functional outcome and on eNSC proliferation and differentiation. The results show that VEGF induced a significant increment in the number of proliferating eNSC in the subventricular zone and in the perilesion cortex and that combination of FGF2 and VEGF did not augment the effects of VEGF alone. Fate analysis showed that most newborn cells differentiated into astrocytes and oligodendroglia while only a few cells differentiated into neurons. Functional outcome was significantly better in mice treated with VEGF, FGF2, or their combination as compared to vehicle. Injury size was significantly reduced only in mice treated with VEGF suggesting additional neuroprotective effects for VEGF. Combination therapy did not have an additive effect on outcome or neuronal differentiation. In conclusion, FGF2-VEGF combination does not augment neurogenesis and angiogenesis or reduce lesion volumes after TBI compared with individual factors. This may suggest the existence of a ceiling effect for brain regeneration.